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HIGH-SPIN STATES I N  NUCLEI EXCITED V I A  (p,n) REACTIONS 
B. ~ n d e r s a , *  A. Baldwin," J. ~nudson,*  R. Madey,* C. Foster 
and G. Walker 
We analyzed data  obtained during a preliminary of the  e f fec t ive  nucleon-nucleon in te rac t ion  t o  com- 
run fo r  the  exc i t a t ion  of high-spin s t a t e s  v ia  the  plement the  s tudies  of analog and Gamow-Teller t r ans i -  
(p,n) react ion on t a rge t s  of 12c, 160, 2 4 ~ g ,  and t ions. 
2 8 ~ i  a t  61.9 and 135 MeV incident proton energies. I n  A t  t he  l a rges t  angle ava i l ab le  i n  the  temporary 
each case we see  a s t a t e  (or a complex of s t a t e s )  neutron time-of-f l i g h t  f a c i l i t y  a t  the  IUCF (viz. ,  24O), 
which dominate the  neutron energy spectra  a t  the  the  calcula t ions  of Moffa and Walker predic t  t h a t  
l a rges t  angle studied (vis . ,  24O). Although the  00 these high-spin s t a t e  complexes s t i l l  contain contr i -  
spectrum f o r  the  1 2 ~ ( p , n )  1 2 ~  react ion is  dominated by butions from lower-spin s t a t e s .  We plan t o  extend these 
the  Gamow-Teller peak a t  0 MeV exc i t a t ion ,  t h e  24O measurements out t o  about 60° with the  beam-swinger 
spectrum is dominated by a peak a t  about 4 MeV exci- f a c i l i t y  i n  order t o  minimize the  low-spin s t a t e  contr i -  
t a t ion  and believed t o  contain a 2- and 4- s t a t e  a s  butions t o  the  complexes. Also we plan t o  use longer 
predicted by Mof f a and walker. '1 The iden t i f i ca t ion  f l i g h t  paths f o r  b e t t e r  energy resolution.  
of t h i s  s t a t e  agrees with the  i d e n t i f i c a t i o n  by 
Donnelly e t  a ~ . ~ )  of the  analog s t a t e  a t  19.5 MeV of 
-- 
* ~ e n t  S t a t e  University 
exc i t a t ion  i n  2~ by ine las  t i c  e lect ron scat ter ing.  1) P.J. Moffa and G.E. .Walker, Nucl. Phys. A222, 140 
(1974). 
Also we have data  over the  same angular range f o r  12c 
2) T.W. Donnelly e t  a l . ,  Phys. Rev. Le t t e r s  2l, 1196 
--
a t  119.8 MeV and f o r  12c and I 60 a t  160 MeV. The (1968) . 
high-spin s t a t e s  seen i n  t h e  60 (p ,n) 6~ and the  3) H. Zarek e t  a l ,  Phys. Rev. Let t .  38, 750 (1977). 
-- 
2 8 ~ i ( p , n ) 2 8 ~  react ions  a r e  within 1 MeV of the  excita- 4 )  G.S. Adams e t  a l . ,  Phys. Rev. Lett .  E, 1387 (1977). 
-- 
t i o n  energies predicted by Moffa and Walker f o r  high- 
spin  s t a t e s  i n  these cases. Tentatively,  we iden t i fy  
the  high-spin s t a t e  seen i n  t h e  2 4 ~ g ( p , n ) 2 4 ~ 1  react ion 
t o  be t h e  analog of t h e  high-spin (6') s t a t e  seen i n  
2 4 ~ g  by Zarek e t  a1. 3, with i n e l a s t i c  e lect ron sca t t e r ing  
and by Adam e t  a ~ . ~ )  with i n e l a s t i c  proton scat ter ing.  
A more pos i t ive  iden t i f i ca t ion  of t h i s  s t a t e  from our 
(p,n) s tudies  awaits measurements a t  wider angles and 
with b e t t e r  energy resolut ion.  It i s  largely  because 
these high-spin s t a t e s  can be studied v ia  d i f fe ren t  
react ions  t h a t  they w i l l  be important t o  t e s t  the  
various react ion models used t o  describe medium 
energy reactions.  Also, the  study of the  exc i t a t ion  
of high-spin s t a t e s  w i l l  help determine ce r t a in  terms 
